Introduction
The association of toxic shock syndrome (TSS) in menstruating women with vaginal Staphylococcus aureus and the use of tampons'-3 has stimulated interest in determining the biological effects of various tampon components on other pathogens associated with the female reproductive tract. The use of intrauterine contraceptive devices (IUCDs) has already been identified as a risk factor for women in developing pelvic inflammatory disease (PID) due to ascending infections with Neisseria gonorrhoeae, Chiamydia trachomatis, and possibly other pathogens.4-6 Menstruation also appears to increase the risk of complications of PID and disseminated gonococcal infection (DGI). Whether this is due to physiological changes accompanying menses or to a combination of intrinsic and extrinsic factors, such as IUCDs and tampons, remains to be determined.47 This study was undertaken to determine the effects of selected tampon components on in-vitro growth and survival and on in-vivo dissemination of N gonorrhoeae in laboratory animals. to. 1 ml of heart blood cultured from each mouse 24 h after inoculation (number with positive blood culture/niumber cultured). Effects of tampon components on growth and dissemination ofNeisseria gonorrnoeae *Approximately 0 I ml of heart blood cultured for N gonorrhoeae 24 h after inoculation.
Results
Aqueous extracts of tampons or their components showed significant variation in their effects on the growth, survival, and in-vivo dissemination of N gonorrhoeae. Inocula containing mucin plus tampon components of CLD-CMC or Aqualon CMC produced significantly (P<0*0001) higher rates of gonococcal bacteraemia in mice than in mucin controls and in groups not receiving CMC (table I) .
The CLD-CMC component when combined with mucin and haemoglobin produced a significantly (P<0-001) higher systemic gonococcal infection in mice than did control inocula without CLD-CMC (table II) . Rayon When rayon and CLD-CMC tampons were compared for leachability and pH, and for their effects on gonococci and the attachment of mouse macrophages, (a) CLD-CMC tampons produced substantially higher levels of turbidity in suspensions with PBS; percentage optical transmittance ranged from 20-23% with CLD-CMC tampons compared with 79-91 % for rayon tampons and I00Oo for PBS controls; (b) suspensions of rayon tampons were slightly more acid, pH 6-7 compared with pH 7 -0 for CLD-CMC tampons; (c) by indirect determinations macrophages appeared to attach more rapidly to the rayon tampons (figure, a); and (d) gonococci remained viable for a substantially shorter period in suspension with rayon tampons than in the control HBS or CLD-CMC suspensions ( figure, b) . In addition, gonococci growing on a translucent medium showed phenotypic changes in morphology from smooth transparent to granular opaque colonies in areas where the rayon extract had been absorbed. A similar predominance of opaque colonies occurred around agar wells containing the rayon extract.
The factor(s) in rayon extracts producing the effects on gonococcal cells appeared to be heat stable, resisting boiling for 30 minutes, and were filterable through a 0-22-ji Millipore membrane. Analysis of these extracts by gas-liquid chromatography failed to detect fatty acids (C W Moss, unpublished data).
Discussion
The purpose of this study was to determine the biological effects and possible mechanisms whereby tampon materials may influence the growth and dissemination of N gonorrhoeae. Several mechanisms potentially affecting the virulence of gonococci became apparent. (a) The CMC components appeared more soluble in aqueous fluids and had a greater tendency to leach out of the tampon into the surrounding fluid, possibly producing conditions favourable to the survival of gonococci. (b) The wrapped CLD-CMC tampons appeared to provide a less effective surface for the attachment of macrophages than did the non-wrapped rayon tampon. This could conceivably leave a greater number of macrophages engorged with gonococci after removal of the tampon from the vagina. The 
